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HOH TCXHHXe H UOKET SUTh HCnOJtt30MHO B 

3anouHBaibinHX ycrpoficrBaz 3BM, b paspa- 
6omcax cbctcm acooQBiTiniROft nausnu Ycr- 



pOflCTBO n03BOMCT QOBUCBTb HH{fop- 

ManBOHHyio onoTHocTb, aaACOKUOCTB a ynpo- 
cthtb TexnoAoraw npon3BoacTBa 3a oier toto, 

TtO MGJieiCyTUpHKft BOCHTOIV KH4»pMaHHH 
BMHOJXHCH B3 COGAHBGHHS C BB3K0pd3MCpBOB 

cTpyxrypott h Raaccea Ha nooo^mrrcjibHHB 

CtOfl HOCBTOIB lapSSOB C artGCTpOHHO-BOHHOH 
UpOBOAKMOCTBJO, TTO QOSBOJiaCT 3anHCMB3TB H 
HB$Op*aaHX> B CCB^pOBOM HJtH 
aBBJIOFU-AKOCpCXBOM BHflC. 2 BVT. 
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Hsodpcreiuie othoottcs x 2wmcumjn>HQ& 

TCXHHXe H MOXtT 6bfTV HCnOJCbBOMHO 8 

janoMHHajomax ycrpoacTaax 3BM, a paapa- 
6otkc cue ioc AccoiigaTHBmct sa noMHHa JOBaqc 
ycrpoftcra, coaAaaRC 6aaxod / t 3 ™" c npauuM 
AocryooM, coggquac Bimco-ayAHO annaparypu 
hoioto noicoACHHa. 

B aacroainee epcua traxojxbsaaaaae nony- 

npOBCSHHXQBQA TCXHMIOrHH B O&IZCVH MRXpO- 
3ji£STpOHH=B r CC35SSSS 3StX7?02=KX 

ycrpoilcnt orpajnneao tcm, to hmcct orpa- 
tumeRayx) nonBHXHocTfc aJiexrpoaoa, 6om>moc 
TeaftoBuawicHHC h cnoxHocTb npoaaaoAcraa 
[I, 21. 

Ccfinac flRCT rarrcHCHBauS doecx bobux 
opKHipinoi 4yyiaauu)UBpoBaHHa b npomBoacr- 
ea aaexTOOBRHX ycrpoflcr* c BcnomaoiaHHew 
cyoepMoncKyjupuux aacawfijica, xapaxrepaay- 
tOUlHXrg CBOHMH H&OHMH paaMepaMa, paaao- 
oopaaao* 4»pM a xoropue noA aoaAeficraaeM 
oricxTpHHecxoro, MarmrrHoro ncuxefl axui cbd- 
toiotd odryMCHHii bsmciudot csoh 3acxtpoq}r- 
3K1COCHC arm oortnecKEe xapaxrcpMCTRxa. 

• 3tot hoaxga orxphaacr ncpcnexTBBM 
coaoauu aneicrpoBKux ycrpoftcn hoboto 
no km earn, ocHctaaHUx ua bobhx MexaRaaxax 
xpaaeasui a npcotipaaoB&aiu HHctopwauHu b 
noApope cooncrrmyionoa M&Tepaaaoa. Ycr- 
poftcra, Koropwe Horyr ooaaAarb 6cutce 
Bucokoa ojxoreocTMQ aacMCBToa, npocroft 
TtJCHCWoraca a bucokqA aaaexaoccuo. 

K38CCTHO opraaroexde aaoouaaaxnaee 
ycrpoacrao, coAeoaczntee sanoMHHaxarnyx) uav- 
pany ba opramrcccxoM xoMoayaAe, Aercxrojr, 
aapecaua Aemagparop, peracTp uacxa. 3ano»* 
MHaajomax MatpanA bmcct nxTKOioftayK) 
cTpyxrypy (3 ]. He g ocrar x DM Aaaaoro ycxpoa- 
craa axyiaetcii omaxHOCT* a rpoMoaffxocTb- 
sanoMHHaajmca uarpamt B caworo ycrpoftcraa, 
<rro aecuca cyniecTieBBo npa Bsroroajieuaa a 
sxexuxyarann. Otokhoctv a YpOMoaAxocrk 
o6yaiDBjiEHM toi» mo Hcuca hoiuh aneiceat 
-. peracrp nacxa, 

Haafiojiea 6&s3S2m k aassjxaeMOuy g a jur* 
erca aano^ omai o i ufie yc ipoa ci a o aa opramnD- 
exoa. ocaoaci cocroxmee '* aa ocnHHHxa 
nataaajiy ajyxxHiot maa (X, Y - aqpeca), 
flett xTottt^ g aapoMimnmfuca uarpaqti. 3ano- 
Maaaxnnjxt aaoccw Marpamt coctobt aa 
AaaaexrpHRccxtjra ocBoaaaaa, aa xoropoe 
HaanrrHH jxb* aaauMHo nepneaxBxyjupBHx 
cvroi apoaociHBxom co crtocw xonexyRxpaoro 
HocH-roia ""^p^naa ueaxsy bbmh a aamatv 
kuA cnoa [4}. Caoa Moviexynapaon) aocartJia 
aa<tx)pMaxKBBL buhqabcs aa opraaaqeexoft 
jxayxxoMnoaesTBoA cacreM&r QxacABrc/ibKo* 
aoccreaoaarcjxbaoft oapu cb^aaeRafi, tbxhx 
xax $eppoaea <t«ppoucaHyM, 
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aw ocpncaAHxyAapao AHancxTpaqccxoMy 
atowK TTponccc aanaca ocwoaaa aa aaaeHaB 
TyaHeaapoaaaRx (4]. 

B B36CCTB0U yCTpoflCTBC- dpo^CCC JaOBCB 

a crapaaHx aa^opManBB npoacxoABT nocpen- 
ctbom aacxTpHHCcxoro aoflj, a CHBTUBOHae 
vro cymccTaeHHO yc- 
jioxasiCT MexaaxaM ooaaiwoaHpdaaKBx, ooa* 
ttmy paaMepM aaao^oaaxagero ajicweaTa a cro 
gg^op*£angoa*fflfl ikcthcm npa tcx m 
.xoiioaonriecxHx paaxepax MGrra/unwccxoa paa* 
aoAxa onpcAcraerea onraHecxaM ycrpoacrsoM, 
t. e. Aajaaefimee ODBumeaiie haotboctb 
aaaouKaaxiozKX aaeMearQa acaoaMoacao. Kpo- 
mc toto, ouTusccxoe c^anuaaaaa raxjxc 
CRasxacT aaaeacaocrb paoora sanoMBBajomcro 
aAeMeara acneACTaae CAOxHocra acaanHOKa- 
poaaaiu ooTOTecxoro Jiy<a. 

3aAaqcft B3o6pcTCHaa xajuerca noaumamc 
BB^opMaiufORRoft mtoTBocTa aanoMBBanmero 
vicHtm, jnoauneaaa RaAaacaocra ero pa6ona 
a npocTora aaroTOMeaHX«. 

nocTaajicaHBJi aaflana pemacrca tcm, to 

MQiXeKyJUpKUd a aflONmwa^^ Hf^ 3J1CMCHT, CO- 

Acpxannt*. AaajiexTpaMecxoe ocHosaaae, aa 
Kcropoe aaacceau Aaa BaaaMBo nepncHajocy- 
Aapaux otoa bpoboabbxos co coocm Kohexy- 
/m photo hochtou HH(J»pMamui. Hcxny brmh 
a aamaraua caott, aa caoft nposoA- 

sbkob aaaeccB AonojmyrrjniHTftt oioa aoacrc- 
ju aapaAOB c aa cxtpokbo- kohhoS 
npoBQAHuocT»K> c paajoriaxcHHtQc aa new 
caocM MoaexynapEora aocaraui HBifcopMaicHB, 
BunouxaeaHoro aa oocabbcruA c aaaxopaaMep* 
aoft cruyxrypoH, ARCxperao HaKcaxxmiEM a 
pa6oKcx AHa na aoag rpoaoAHMocTb c aanacbKi 
njwtpoaoa hot aaaaon>-ABCxpenraaft aa^opxa- 
nag. 

Otjutcbi eirtaaaoc or npoTorana injaaHaxaKH 
xxoacTca: aaaeceaaa AoaoaxaHreabaoro caoa. 
aocxtejik aapxAoa'c ancxTpoaRo-aoaaoa opo* 
bqabmdctbk>; Moaexynxpauft aocRreab asi}»p* 
MaxQca» pacnojtoa&eaHHB: aa cnoe aocarejix 
aapoAOtv iMBoaaea aa cocAaaeuaa c aasxo- 
paauepaoft crpyxrypaa, Aacxperao B3hchxio- 
carm a' paooKCM Aaaaaaoae npoaoABMocra c 
aanactx* xynftwaoa bar aaaaora-Aacxpcraofl 
aa4>opManRH. 

rToacx no naT€HTHofr a EayqHo-TexaH^e- 
cxRM RctoqaaxaM HHtJwpMaAHH, aaanaa ypo»- 
aa tcxhhxh ae buxbba ycrpoftcra, 
xapaxiepaay bmbbxcb npB3aaxaMH t mcBrtmsu- 
MR cyn^eccaeaRHM npaaaaxaM a. coaaaj^xnaKx 
c OTjmqaTenaRUKR apRaaaxaaca aaxajiaeuora 
E3o6pcreRBa, ooeae^RaaionaxMa AocruxeRRe 
tcxrrhccxoto pesyTOiTaTa. CncApBaTcauio, aa- 
aaJiacMoe X3o6pcT«BKe cooTBcrrcniycT rpe6oaa- 
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HKJO "HOBH3KO&"* 0 "H306peT3TCR&CKKA ypO- 
BCUL*. 

Mcnojuaoaanae a Manexy/urpHO* aanoMR- 
uanmeM aneMeim xKMaqecxax cocahhchbS c 
Hii3Xopa3Mepnofr crpyrrypoft o6ycfioMCHo tcm, 

<fTO COCOKHCHHa C HH3KOpa3MCpHOH Ct py KT y p Ofl 

xaparrepMayKTUi ajitrrpoHHofl crpyKTypaofi 

HeyCTOftTOKJCTbia U nOfl B03ACHCT8KCH KpHTH- 

secxoro sjiejcrpatiecKoio nana npoRcxomrr 
o6patnMoe ancxrpoHHO-CTpyKTypRoc npeo6pa- 
aoaaRae. 3/icKTpoHHO-CTpyKTypeoe npooopwo- 
Banae nofl AeHcraaew SAexTpaqecxoro nana 
npoRcxoAHT 3a cmct nepeaoca aapaaa aa cnoa 

C 3^CKTpOHHO-HOKBOH nppBOOHMOCTllO, npHBO 

asnjero k cymecTBeaaoMy r3mcbcbrk> npoBO- 
AHMOcra MOJiwcy^pHoft chctook ncpcxon 
jHa/iccrp HK-Mcra/ui hah noflynpOBQAEonc. 

Ha 4>ht. I npeacTaaneaa octxa nonepet- 
Boro paapeaa Maaeicy/urpHoro aanoManattniero 

3anoMHHawmKfl sjieueaT coAcpxar nwz- 
AtnpBHcacoc ocaoaaaBe I, aa Karopo© 
kjuccck ciofl npoacuDuocoi 2, noaepx xaroporo 
Hanecea AOOQjraaTeni>BHS AacxpcTBwa oioa 
HocMTwca aapana c anuTpoHBo-BOHaod npd- 
boahmoctbio, HaapHMcp, UNbS*. Cfioa none- 
tcyjupHaro Bocarena wB(topuaaaa 4/ 
paotOAOxeHBfidk aa oioh Rocarena 3apana r 
Bunonaca aa opaeaTHpoaaaHoro cowaaeaaa c 
KiUKopaaMepaoft cr pyuy poa, aajxpaxep, aa 
TCTpaaaaaxBacnaMeraaa (TSNG). Grofr npo- 
bqabbxob 5 aaaftcca oproroaajaaa qow 
apoaoaBKKOB 2. noaepx crpyrrypH lucanaesi 
jaoomwft cjior 6» 

3anoMHBaioiQBft uttMtRT pafioxacT cAeay- 
mm* ofipaaoK. rip* saisRca aonnieacoa T 
aa npoaoajaara 2 a 4, Koropue aanjnorea X 
a Y aApecaua sannuaaaxiDieft MaTpimw, 
noAama BMnyavcape. Haapaxeaae Era, 
npeawmamnice noporoaoe . Hanpxaceaac Enop*., . 
icoropoc otxpoiaiaotca .xoaxperaHM cocraaQ** 
acnanbsycMUx co cgpacagft. HocAt 3anaataa>- 
jomero a^earpauecxdrp RMny/ibca coaporaaac*- 
■ aae saooMauLtaauau a^eueara nepexaaar aa 
BticoxooKHOro cocroaaaa a BXSxooMaoe, npa 
waTMaaawi aa^opManaa aa tc ace aapccHwe 
npoBCAHara ooaaerca Koarpojaaoe aanpaaae- 
hbc Ect, no acaanaae. Meaame Eno?.. tlo 
Btmrote aporaoumon) toka moxro cyjprr* a 
CD Cto «HMt aaaoKasaionuro aneMeata: bb3xo» 
ouaoe cocroanae - npa aanaca aonmcxoa 
T, ana aucoxooMaoe coerosaae • npa aanaca 
Aorantcxoro "(?*, wn aaooopOT* npa crapaaaa 
HH(J»puattaH aa cooraercraywame BuaoAu X 
■ a Y nonaeics awiyaacaoe aaspaxteae Ect.. 
CooTBCTcrayKuaaa jxaarpaxxa pa6oru lanona- 
nam mat) 3/itM«rra npeacTaaneaa aa 4>kt. 2. 

nponecc aanaca aaer aa ctct Toro, tto a 
Moaeicyaapaoft chctcwc c aaaicopaaMepaoa 
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CTpycrypHoft noa eoajicficnacM apanoxeaaon> 
aanpaaccnaa opohcxqaht aaiceaeaae ancrrpoa- 
aoro pacnpaxeaeaaa a nepexoa as cocToaima 
c aaaicoft npoBoaaxocTbio a cocibaaae c 



Bwcotott npoaaABMocruo MoaexyAapBoA cacre* 

HU. 

KorunccTaeaaMe xaparrepacraxa wcxoabo* 
ro a Koaenaoro cocroaaaa aaaacar or aaaa 
acooAbaycMKX cocAaacaafi a exencaa &034t5- 
CTBna aa> aax, 3aaaaaa Bpcua a Btmnaay 
Aeflcsaa aAearpaMecftoro nojrs moxho uan- 
r&Tb aaaaaaoe 3aa«ieaae npoaoAaacocro, T.e. 
aaaaaaa Bpeua a amy aoaAexcTaan, nouxaaaai 
onpeAeAeaayx) senaHaay aapwa moxbo uo/i- 
ymrr* saaaaaoe aaueaeaae apoaosaMocTa. 
HsMep&a cooTaeTcrayionn» conporaajieaae 
Moacao no/rywrb aa^opMauax) a aj3$poBOM 
ana. anajioro-ua^poBOM bhac <rro a caofor 
oMcpenJb yBejiHWiaet aa^opManaoaByio oroi^ 
aocra aa CAaaaay aoaepxaocra. 

PeayjttTa-rw npoaepaa pa6oru omrraoro 
otipaaqa nojcaaaaa, *rro npa paaaawx 
aaaqeaaax E»a. a BpeMeaa aoaneftcraa* 
mchsctch npoaoAKKocTb caoa acxancna aatwp- 
Manaa r T.e. h^ct CTa6aaaaaa janacw aa^op- 
Manaa a uh^pqbom bar aHaaoro-Aacxpcntovi 

BBAC 

C^HTuaaaac HatJwpMaoBn npoaqcoAHTv 
nyreve aaMepeaaa conpOTBA/ieaaa hsbccthumh 
MeroAaMa. 

Grapaaae apoaaaonarca no^a^ca aa aano« 
Maaajomoft aAeaear aAeaTpa^eaoaro ntuxa 
o^parHOR QQJiapaocTK. 

BhmoOTeaae- sajujiaeMoro HQAecyAapaoro 
sanoMaaaionieno Mewem*, a aatfe 'eowajoka 
a a cm cffba. as coeAaaeaaa c RaaaopaauepaoA 
crpyKTypo* a cnoa c aAerrpoaao-aoaaoA 
npoBOAanocrwo oosacutaer 

1 . noaUCBTB> RHlJjopMaAKOBByKJ ' DJlOTBOCTa 

sanoMuaauaacro' yct poff c ta a ■ no cpasHeaaai c 
nonynpoaonBTncnantt TexaoAQratH: . B cjty^ae 
MQAexynapaoft ttxaonoraa ojionzaAb aaaaifae- .. 
Maa QAaaM aaewearou naMara paaaa A 2 (A 
mapaaa opoaoAHaxa), a to apeaca xax aa» 
nonyppcaoABaxoaog TexaoAoraa coors ea i a y* 
aaoaft aAeacear aaaaMacr auxoooaaa oxoab 30 
- 10Q A\ HaMeaax acABMaay Eusl b apeMx- 
aoaAeactBHa aa caoft hochtou aastxipManax 
nafly^aarr aanaca b. naftipoaoM ana aaajioro 
AHCXpcTGDM B^flc Bonce to ro, a KOAexynapHoa 
TexaonoTBa uosso aerxo ocynzecranaTb caan- 
Ba^oryw CTpyxrypy, nepexonBT> x MaorociOH- 
bum aaxtoMHaaxnosM ycrpoacraau; 

2. Taxoe BHnaraeaae aanoMaaaioniero aaeMea- 
Ta umaojucT soBacara aaAeacBom pa6oTU a 
ynpocrBTfc ero BamcaAeaao a aaaiuryarnxtaax 

HaAeacaocra aAeueara naMara, ocaoaaaaaa 
Ha ManexynapaoM npaanana, oapcAcaaetca, c 
Qoaoft CTOpoau npocroft TexaoAoracA bsfotob- 
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Aerau. TTponecc c6opK» pernaMCHTHpyarca 
onpcAfiJicHHKMH (t)H3Bxo-XKUH^eaaooi yaiOBB- 
8MB assTcaa, *rra apeAonpcaejuer npocrory 
HsmwieuH* h Bfftuiutuuim- coaaaaaeiacB 

MOAeKyABBBUX 06pa3OBaHH* b cACQOBmaao, 
npofflwrcHKa 4ra3HKeoacc 34k{jcktqh, onpege/ia- 

KJUEPDC XBJXCHHC xnitauimattga, 

C apyroft cropoHu, rafibooMHOc kob iw cctbo 
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Ay Asywa opToroHam»HHKH npoaQOHRxaMH 
MHoroKpatHo Ay&mpywr flpyr apyra. Kpoxo 
Toro, laaoMBawmKB snotesT npocr b 
sjxaayaraiQar, tmc xzx no oshku h to* xn 
npoBQSBBxaM npoHOOTHT cHBTfaiBAaHe, samp 

B CTHpBHBC HHlJwpManHH. 

3aaBAseuoe BaoopereBKe rrpcjcaaaHaHCRo 
bas acnom»30BaHHH a BfinrauomiibBOB tcxhh- 

KB. 



OOPMYEA H306PETEHHA 



3aaouHBajomHd zntutar, cngepscamafi no- 
CMnoBsrcnhm paaroaoxeHHtie AH3aerrpH*e- 
cxoe ocHoaasHe b opoaogBHKB nepaofi rpynnw, 
flpoaonRBTB aropoft rpynmi, optoroaaAbKm 
npoaoAHBKaM nepaoft i pyrin**, aanoMKHajOBODV 
cncfl, aannsTRUB caob, omjuis tuo*mulcjg tcm, 
*m> concpoKHT axoa aocBreju sapaaa c 
a>iexrpoRBQ*BOBiioft iipoBOBHHOcn>a> t aanoMH- 



HajomaS oiofi aMnoaaea aa cogxqkhgbrs. c 
BBSXopasMepBoS: CTpynypoik u aaaecca aa 
khjchjo© notepzuocra npoaoAanxoa aropoa 
ipyuuu, he npoaojCBBxax nepaoaV rpyrma* 
noaxeAoaaTenbBo paamaoaceau oioa hdchtcah 
aapana c aaerrpOHHD-HOHHOH npoaoaHMocn.H> 1 
npoaoffHEjCH atopOB rpynmc a aanxBrxHus- axoft. 
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3axaa ITT" 

BHHK1UI, Per. JIP Nb 040720 
1I3&H rCH, MocKBa* Payxnnmg na6^4/5 

121673, Mocoa, BepezcoacEaui na&r 24 
npoioaoACtaeKKoa npcanpwmm «naron» 



) (12) Description of the Invention 

(56) US Patent #3833894, G 11C 13/00, 1974 

(54) Memory Element 

(57) The invention relates to the computing technology and can be used in memory 
devices of computers, in the development of associative memory systems. The device 
enables increase in information density, improvement in reliability, and simplification of 
the ma nufacturing i Processes by making the molecular data carrier out of a compound 
with a S^^^^l^^jl^^^^^^ structure and applying it to an additional layer of 
the charge carrier with electron-ion conductance, which allows reading and writing 
information in digital or analogue-discreet form. (Fig. 2) 

The invention relates to the computing technology and can be used in memory devices of 
computers, in the development of associative memory systems, in development of data 
banks with direct access, in development of a new generation of audio/video devices. 

In the present time, the use of semiconductor technologies in microelectronics and in 
development of electronic devices is limited because of the limited electron mobility, 
large heat generation, and significant manufacturing complexity. [1,2] 

Presently, many organizations are involved in major research of the new principles of 
J iunctioning and manufacturing of electronic devices that use super-molecular assemblies, 

characterized by their small size, diversity of shapes, and by their ability to change their 
electrical or optical characteristics in response to electric of magnetic fields or 
illumination. 

This approach opens the path to the development of a new generation of electronic 
devices based on new materials and on new mechanisms of storing and processing 
information. These devices would have a higher density of electronic components, 
higher reliability and would be based on simpler technology. 

There is a known organic memory device, which contains a memory matrix on an organic 
compound, a detector, an address decoder, and a mask register. The memory matrix has 
a five-layer structure [3]. The deficiency of such a device is the complexity and 
bulkiness of the memory matrix and the device itself, which are very significant for 
manufacturing and operating the device. The complexity and bulkiness of the device are 
due to the introduction of the new element - memory matrix. 

The closest device to the current invention is the organic memory device comprising a 
power supply, address buses (X, Y - addresses), detector, and memory matrix. The 
memory element of the memory matrix comprises of a dielectric base, on which two 
iayers of conductors are applied perpendicular to each other, a layer of molecular data 
carrier between the conductor layers, followed by a protective layer [4]. The layer of the 
) molecular data carrier is made out of an organic two-component system of an oxidizer- 



reducer compound pairs, such as 1^^^^^^^^ , placed orthogonally to the 
dielectric layer. The writing process in such system is based on tunneling principle [4], 

In the device described above, storing and erasing information is done using an electric 
field whereas retrieval of information is done optically, which significantly complicates 
the positioning mechanism. Hence, the size of the memory element and its data density 
are determined by the optical device, and therefore, a further increase in density of the 
memory device is impossible. Besides, optical retrieval of information lowers the 
reliability of the memory device as a result of the complexity of precise positioning of the 
light ray. 

The task of the present inventors is increasing data density of the memory element, 
improving its reliability, and simplifying its manufacturing process. 

The given task is solved by adding extra layers to the molecular memory element, 
containing a dielectric base and two orthogonal layers of conductors with a molecular 
data carrier between them and a protective layer. The extra layers, added to the lower 
layer of the conductors, consist of a layer of a charge carrier with an electron-ion 
conductance with ' ayer on t0 P °^ lt > mac k out of 

compounds with a B^^^^^^^^^^^^^^j structure. The structure discretely 
changes its conductance in the working range of values as the digital or analogue-discrete 
data is written. 



The distinctive characteristics of the invention are: application of an additional layer of a 
charge carrier with electron-ion conductance; molecular jga carrier, Tocated . on the layer 
of the charge carrier, is made out of a compound with a ^^^^^^^^^^|^^^^@ 
structure, that discretely changes its conductance in the working range of values as the 
digital or analogue-discrete data is written. 



Our search of patent, scientific and technical information sources and the analysis of the 
level of current technologies failed to uncover devices, characterized by the significant 
characteristics of the current invention. Hence, the current invention satisfies the 
requirement of newness and inventiveness.* 



Using chemical compounds with a l^^^^^^^^^SB^^SM structure in the 
S^^^^S^^Li^S^LEJfe? 5 ^ on * e characteristic structural electron instability of 
^^^^^^^^S W^^^MM structures. Hence, in such compounds, reversible 
structural electron transformations take place under the influence of a critical electric 
field. The structural electron transformations take place due to transferring of charge 
from the layer with electro-ion conductance, which leads to a significant change in 
conductance of the molecular system: transformation dielectric-metal or -semiconductor. 

Figure 1 depicts a cross section of the molecular memory device. 

The memory element contains dielectric base (1), to which a layer of conductors (2) is 
applied, on top of which an additional discrete layer of a charge carrier with electron-ion 
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conductance, such as LiNbS (3), is applied. A layer of the molecular data carrier (4), 
^£^^^j^^£S£i^^2£^E ^Kgz carrier, made out of a directed compound of a 
^^^^^^^HI^^^^^^^ISI structure, e.g. tetracyanogenquinodimethane (TSNG). 
A layer of conductors (5) is applied orthogonally to the conductor layer (2). Protective 
layer (6) is applied on top of the structure. 

The memory element works in the following manner. During storing of information, 
when logical "1" appears on conductors (2, 4), which are the X and Y addresses of the 
memory matrix, a pulse voltage Ewrite is applied, which exceeds threshold voltage 
threshold, which is determined by the composition of the compounds used in the memory 
element. After the recording voltage pulse, the resistance of the memory element goes 
from a high Ohm value to a low Ohm value. During retrieval of information, a testing 
voltage Eread, which is lower than Ethreshoid, is applied to the same address conductors. 
The amount of the generated current reveals the state of the memory element - low Ohm 
state reflects a logical "1", whereas a high Ohm value reflects a logical "0" (or the other 
way around, if the system is designed to represent logical "1" with high Ohm values and 
logical "0" with low Ohm values). To erase information, voltage E erasc is applied to the 
address conductors. The corresponding diagram of the memory device operation is 
presented in Figure 2. 

The information recording p rocess takes V^^^J^}^^^^ ^ in electron structure in 
the molecular system of the ^^^^pj^^^^^^l^ l structure under the 
influence of the applied electric voltage, which causes the transformation of the 
molecular structure from the state of low conductance to the state of high conductance. 

The quantitative characteristics of the initial and final state depend of the type of 
compounds used and the electric field used to influence them. By selecting an 
appropriate duration and intensity of the electric field, one can obtain the desired 
conductance value. Hence, by selecting the duration and voltage of the electric pulse, 
one can obtain the desired change in conductance. By measuring the corresponding 
resistance, one can obtain information in digital or analogue-digital form, which in turn 
increases the information density. 

Experiments on the prototype of the invention showed that the conductance of the data 
carrier layer changes with different values of E^ and the duration of the electrical pulse. 
That is, the experiments show that the recording of information in digital or analogue- 
digital mode is ' 



Information retrieval takes place by measuring resistance using known methods. 

Erasing of information takes place by the applying an electric field of the reserve polarity 
to the memory element. 



g^^^Sm ai m^^^^L^ ment i*^ 11 ** 01 ^ m fonn of the combination of a layer of 
g^^dMP ii^^^^^ Mi^^P^ structure and a layer of electron-ion conductance, 
allows to: 
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1 . Increase information density of the memory device in comparison to the 
semiconductor technologies. 

In case of the molecular technology, the area of one memory element is A 2 (A is 
the width of the conductor), whereas for the semiconductor technology, the area 
of the corresponding element is 30-100 A 2 . By varying the value of Ewitc and the 
duration of the electrical pulse, one stores information in digital or analogue- 
digital form. Moreover, molecular technology easily lends itself to the 
implementation of a sandwich structure and allows for multi-layered memory 
devices. 

2. Improve the reliability of the memory elements and simplify their manufacturing 
and operating. 

The reliability of the memory elements based on the molecular principles is due, 
on one hand, by the simplicity of manufacturing. The assembly process is 
regulated by the specific physical and chemical conditions, which determined the 
simplicity of manufacturing and identicalness of the produced molecular 
compositions. That guarantees the exhibition of identical physical effects, 
determining the process of data storage and retrieval. 
On the other hand, the large number of molecular assemblies between two 
orthogonal conductors producing a reliable average effect. Besides, the memory 
elements are simple in operation since storage, retrieval, and erasure of 
information uses the same conductors. 

The current invention is designed for use in computing technologies. 



Design of the Invention 

Memory element, comprising serially laid out dialectic base; conductors from the first 
group of the periodic table; conductors from the second group, orthogonal to the 
conductors of the first group; recording layer; protective layer. The invention is original 
because it contains a layer of a charge carrier vsd & plectron-ion conductivity; a da ta- 
recording layer made out of a compound with a 

structure, which is applied to the bottom surface of the carriers of the second group. On 
the carpers of the first grotip. there are serially laid out a layer of charge carrier with 
electroii-ion conductivity, Carriers "of {hie - second group, and the protective layer; 
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